The objective of this quality improvement study was to assess the feasibility, acceptability, and impact of integrating long-acting reversible contraceptive (LARC) delivery services into an academic pediatric primary care practice. Adolescent medicine providers in Baltimore, Maryland, were trained in LARC placement with gynecology providers integrated to offer onsite LARC placement and procedural support. Referrals, appointments, and contraceptive method choice/receipt were tabulated. Of 212 individuals referred for LARC consultations, 104 attended appointments. LARC placement at the initial referral increased from year 1 (N = 1) to year 2 (N = 42; P < .01). Adolescent medicine providers placed more LARCs in year 2 (N = 34) than year 1 (N = 0; P < .01). Patients aged 18 to 24 years were less likely to have a LARC placed than those aged 13 to 17 years (unadjusted odds ratio = 0.47 [0.26-0.86]). In conclusion, provider training and service integration of LARC services within a pediatric practice is feasible, acceptable, and increases LARC access and placement. Keywords quality improvement, family planning, adolescent and young adult, AYA
Introduction
The American Academy of Pediatrics (AAP) and American College of Obstetricians and Gynecologists recommend long-acting reversible contraceptive (LARC) methods (contraceptive implants and intrauterine devices [IUD] ) as first-line contraception for adolescents and young adults (AYA; ages 10-25 years). 1, 2 Reasons for this recommendation include their high efficacy (>99%), safety, and "forgettability"-once placed, they offer several years of contraceptive protection without further effort on the part of the user. However, only 3.4% of adolescents and 11.1% of young adults at risk for unintended pregnancy choose a LARC method. 3 The Affordable Care Act includes contraception as an essential preventive service to be covered without cost sharing. Nonetheless, access to LARC for AYA is still limited. Current knowledge and attitudinal barriers to LARC provision by providers include the perception of high LARC discontinuation rates, unjustified infertility concerns with IUD, and lack of personal knowledge.
Caution has also been expressed about the need to acknowledge issues of reproductive justice and autonomy. [4] [5] [6] That is, providers do not want to feel that they have coerced a young woman into receiving a LARC method that she may not have wanted. Provider availability and training are also significant barriers to LARC provision.
7-10 LARC placement is not currently considered an "essential skill" for general pediatric practice, nor is competency in implant and IUD provision required for completion of pediatric residency training in the United States. 11 Lack of trained pediatric primary care providers results in limited confidence and support in LARC insertions in pediatric care settings. 12, 13 In the future, LARC placement and removal are likely to become Accreditation Council for Graduate Medical Education-mandated procedures, necessitating that implant and IUD insertion and removal skills be integrated into pediatric training.
Moreover, the clinical infrastructure of many pediatric practices is not conducive to integration of LARC services. Logistical difficulties in stocking devices due to insurance or financial constraints may delay device acquisition. 13 The additional time required for placing implants and IUDs extends beyond the standard 15-to 20-minute appointment and may contribute to scheduling delays. 12 Many AYA continue to view their pediatrician as their primary care provider into adulthood. Requiring a young woman to access the services of a specialist (gynecologist) with whom she is unfamiliar, in order to obtain routine preventive care recommended by the AAP (LARC), creates unnecessary barriers. The availability of highly effective LARC methods in the pediatric setting is of particular importance in environments where rates of adolescent pregnancy remain high. Alternative strategies for training, clinical staffing, and service infrastructure will be required to meet new standards for delivery of quality family planning services, including the full range of methods, in the general pediatric practice setting. 2 The aim of this study was to assess the feasibility, acceptability, and impact of integrating a LARC program into a pediatric practice. We hypothesized that developing the clinical and administrative service structure; training adolescent medicine (AM) resident, fellow, and faculty providers; and integration of LARC-specific gynecology (GYN) consultation expertise would increase LARC placement among urban AYA, and increase the number of LARC placements performed by clinicians in our pediatric primary care practice.
Patients and Methods

Setting and Participants
This quality improvement (QI) project was implemented in an urban, academic, general pediatric and AM practice serving predominately low-income, African American patients and families in Baltimore, Maryland. The practice provides comprehensive primary care to youths aged 0 to 25 years, delivered by a mix of residents, fellows, general pediatricians, nurse practitioners, and AM-trained physicians. The practice also receives Title X funding, providing access to family planning supplies (initially excluding LARC methods), sexually transmitted infection testing, treatment and counseling, and health educator-supported contraceptive options counseling. Most patients receiving care within this practice are insured by a local Medicaid managed care organization. Prior to initiation of the project, neither implant nor IUD insertions were available in the clinic. It is through this initiative that access to both LARC supplies and services were generated using both patient insurance and access to a limited supply of LARC kits made available for use in uninsured and underinsured patients through publicly funded grants.
Intervention
A formal collaboration to provide LARCs within the pediatric outpatient setting was initiated in August 2011 between the Departments of Pediatrics and Gynecology & Obstetrics. Program planning and implementation occurred between August 2011 and September 2012 and required the support of pediatric, gynecologic, nursing, and pharmacy teams, as well as administrative support for coding and billing of procedures by each department. The process to establish the program included credentialing verification for GYN providers to provide clinical services in the pediatric setting, establishing and updating staffing schedules based on gynecologist availability, identifying and outreach to referral sources, and development of appointment templates for GYN providers. Same-day LARC placement required development of processes to order and receive devices from the hospital pharmacy during the patient encounter, and purchase of appropriate supplies and instruments. Use of publicly funded clinic-stocked LARC supplies for uninsured and underinsured patients was integrated into the program by December 2013.
AM clinicians (fellows and faculty) in the practice attended the Food and Drug Administration-mandated training and received certification from the manufacturer for implant placement and removal. Most AM clinicians also attended classroom-based training on IUD insertion. GYN providers were integrated into the pediatric practice, with appointment availability expanding over the first 6 months to 1 half-day a week as patient referrals increased. Other contraceptive methods (eg, oral contraceptive pills, contraceptive patch, vaginal ring, depot medroxyprogesterone acetate, and condoms) were available for patients who did not choose a LARC method. Patients who chose condoms as their primary method were also offered a prescription for emergency contraception.
The AM and GYN teams collaboratively developed referral guidelines to triage patient referrals to match the required skillset for service delivery. That is, implants could be placed by AM or GYN providers, while IUDs were placed by the GYN provider during services offered at weekly sessions. The AM nurse case manager was responsible for referral triage and appointment scheduling. The service was advertised to the larger general pediatric practices in the area, at the Baltimore City Health Department, and within the Johns Hopkins Medicine System.
Data Collection and Measures
The AM nurse case manager prospectively tracked all referrals and outcomes using an electronic database. Information collected included age, insurance status, race/ethnicity, referral reason, referral date, scheduled visit date, visit completion date, medical provider, baseline contraceptive method, and contraceptive method on completion of family planning visit. Two reviewers extracted data from the electronic medical record using a standardized data extraction form to verify the data in the tracking log, including timing and outcome of the family planning visit.
Data Analysis
Descriptive statistics were calculated for all variables of interest. Length of time (days) from referral to the participant's initial consultation appointment, length of time from consultation to LARC insertion, and the total number of LARC devices placed were tabulated. Program impact was determined by changes in number of completed appointments, LARC placements, and AM clinician placements of LARC, as well as change in duration of time from consult to LARC insertion between year 1 (September 27, 2012, to September 27, 2013) and year 2 (September 28, 2013, to September 30, 2014) of the program. The start date of service delivery was based on the first date a LARC was placed in a patient using the program and does not include the planning phase activities. Chi-square and Fisher's exact tests were used to evaluate statistical significance of observed frequency differences in outcomes of interest between years 1 and 2.
Multiple logistic regression modeling was used to estimate the association of age and parity with LARC placement. In this model, the dependent variable-LARC placement-was dichotomized as receipt of a LARC method versus receipt of a non-LARC method or no method. Parity and age were also dichotomized; parity as history of pregnancy versus no history of pregnancy, and age as adolescent (13-17 years) versus older AYA (18-24 years). Microsoft Excel 2013 (Santa Rosa, CA) and Stata IC 13.1 (StataCorp LLC, College Station, TX) statistical software were used to perform data analysis. The Johns Hopkins Institutional Review Board approved this study as a QI initiative; therefore, participant consent was not required.
Results
Selected Demographics
There was a total of 2699 acute and/or well AYA clinical visits that included delivery of family planning services at the clinic between September 27, 2012, and September 30, 2014; of these, 2110 (78%) were made by female patients. Prior to program initiation (September 2012), no LARCs were placed in the practice. Of the female family planning visits during the 2-year study period, 212 patients were referred for LARC consultation and/or placement. Nine percent of these (N = 19) were external referrals from community physicians, school-based health centers, and selfreferrals; the remainder was internal referrals. Thirty-two individuals (15%) were excluded from this analysis because (1) a LARC method was already in use at the time of referral, (2) the patient was referred for noncontraceptive indication, or (3) LARC placement was performed by an outside provider (Figure 1 ). The remaining 180 individuals were included in the analysis. Of the 180 individuals, 21 individuals (12%) did not receive an appointment because they could not be reached for scheduling after multiple attempts ( Figure 1 ). Among 159 individuals who received an appointment, mean age was 17.43 years (SD = 0.24) with a range of 13 to 24 years; most were African American (N = 149, 94%), and a majority had public insurance coverage (N = 130, 82%; Table 1 ). Among referred individuals who were included in the analysis, 7% (N = 12) had a history of prior pregnancy. Of the individuals who were scheduled for appointments, 65% (N = 104) attended an appointment.
Visit Completion
There were no significant differences in the mean age at referral, race/ethnicity, baseline contraceptive method, and insurance status among referred individuals who completed appointments versus appointment noncompleters (Table 1) . Year 2 of the program had significantly greater completed appointments (53%) compared with year 1 (46%; P < .01).
LARC Placement
The mean length of time from referral to appointment completion was 38.0 days (SD = 11.15), and the average length of time between consultation and LARC insertion was 46 days (SD = 10.83). By way of comparison, most patients presenting for routine care to the AM service can be provided an appointment for acute care within 24 hours and preventive care visits within 7 to 14 days. A total of 80 LARC devices were placed; 77.5% (N = 62) chose the contraceptive implant and 22.5% (N = 18) chose the levonorgestrel IUD. Of the 80 individuals who chose a LARC method, 25% (N = 20) required at least one additional visit after the initial family planning consultation before they chose a LARC method. Among those who required additional consultation visits before choosing a LARC, the average length of time from initial consultation to LARC insertion was 150 days, compared with 26 days when additional appointments were not requested. The average time between extra appointment dates was 86 days.
Same-day LARC placement significantly increased in year 2 (N = 42) compared with year 1 (N = 1; P < .01). There were also significantly more LARC placements (N = 57) compared with non-LARC contraceptive methods (N = 5) in year 2 compared with year 1 (P < .01; Table 2 ).
Implant Versus IUD
AM providers placed significantly more LARCs (all of which were implants) in year 2 (N = 34) compared with year 1 (N = 0), compared with GYN providers who placed both implants and IUDs (year 2: N = 23, year 1: N = 23; P < .01; Table 2 ). All IUDs were placed by GYN providers. Specifically, 61% (N = 28) and 39% (N = 18) of GYN LARC placements were implants and IUDs, respectively, whereas implants accounted for 100% (N = 34) of LARC placements by AM clinicians (P < .01). The increase in LARC placements in year 2 was largely driven by the 34 implants inserted by AM providers in year 2. GYN providers inserted all 17 implants in year 1 and 11 in year 2, as well as 6 IUDs in year 1 and 12 in year 2 ( Table 2 ). Table 3 ). Participants who had ever been pregnant had higher odds of using a LARC compared with participants who had never been pregnant (OR = 16.63 [2.11-130 .86]). After adjusting for Table 3 ). The wide confidence intervals reflect the small number (9, or 9%) of parous participants in the sample. Figure 2 demonstrates the number of LARC devices provided, in comparison to specific components of the QI intervention that were implemented over the course of the project. This timeline is presented in 3-month intervals. Due to a combination of GYN provider availability and perceived low demand at time of initiation, appointments were initially scheduled at 2 per month, and increased to a weekly session by month 4 (December 2012). AM providers were first trained in implant insertion in the last 3 months of year 1 (Figure 2 ). The final 3-month period of year 2, by which time most AM providers had been trained in implant provision, showed the sharpest increase in LARC provision, with a maximum of 30 per month at the end of the analysis period. At that time, there were enough trained providers to offer daily availability for implant insertion, with continued weekly availability of IUD insertion by GYN providers (Figure 2 ).
Impact of Intervention
Discussion
This evaluation of an interdisciplinary QI project with implementation of an infrastructure for LARC service delivery, training of AM clinicians in LARC placement, and colocation of gynecologists in the pediatric setting demonstrates increased capacity for LARC placement in pediatric primary care settings. Over time, we found greater numbers of referrals, completed appointments, and LARC placement by both GYN and AM providers, but with AM clinicians from within the primary care practice assuming a key role in implant provision. We also demonstrated that age and parity were significantly associated with LARC placement.
Several studies have shown that requiring 2 or more visits for LARC placement hinders LARC placement and increases the risk of unintended pregnancy. [14] [15] [16] [17] [18] [19] Our average length of time from consultation visit to LARC placement was likely influenced by limited access to same-day LARC device availability and limited appointment capacity with trained providers in year 1. As more AM providers were trained to provide contraceptive implants, the availability of these appointments increased over time and delays decreased.
Initially, LARC devices were available from the institutional pharmacy but not stored on site at the clinic, causing delay. Devices had to be ordered from the hospital pharmacy at a different location, only after the patient arrived for care. By year 2, we were able to leverage publicly funded resources to stock LARCs in the clinic, making them readily available for same-day placement. An increase in the number of available instruments purchased over time also helped increase the number of appointments providers could offer on a given day. The gradual increase in appointment capacity likely reduced the average length of time from consult to LARC insertion and ultimately to the increase in LARC placement (Figure 2 ). Extra appointment requirements due to patient preferences contributed to observed long duration from consultation to LARC insertion. Reasons for extra appointments included multiple missed appointments, decision to remain on a non-LARC method, and need for extra time to contemplate contraceptive options. While AM providers received didactic teaching and demonstration of IUD insertion, no AM providers felt competent to provide IUDs in this setting without additional hands-on training. Training AM providers to competency in IUD insertion, however, was not a goal of this initial QI project. There is a clear need to enhance training in IUD insertion skills for pediatric providers. The implant insertion procedure-essentially an "injection" of the implant under the skin of the arm-is more familiar to many pediatric providers than IUD insertion, which requires a high level of comfort with blind placement of the device into the uterine cavity. Tocce et al had similar findings and demonstrated that implants were utilized significantly more than IUDs by AM providers caring for postpartum adolescents due to inadequate clinical encounter time allotment for IUD procedures and ease of implant placement without additional skilled provider support. 19 Virtual simulation and proctoring by providers experienced in IUD placement may provide opportunities to overcome these training barriers.
The AAP's recent policy statement on contraception use among adolescents asserts "pediatricians should be familiar with counseling, insertion, and/or referral for LARCs." 20 A recent study showed that the strongest predictor of LARC provision was provider exposure to procedural training in placement of IUDs and implants. 21 Another recent qualitative study of postpartum patients interested in IUDs found that 75% of individuals who received IUDs cited same-day LARC availability as a major reason for placement relative to other non-LARC methods. 22 These recent studies, along with our results, suggest that the ease of training and placement of implants make them an important alternative for primary care providers who lack IUD procedural skills and/ or have limited access to skilled providers for support. Limitations on procedural coverage in malpractice insurance for non-GYN faculty and fellow providers who supervise LARC placements, and clinician concerns that additional training beyond simulated IUD training experience should be required for placement of IUDs in adolescents are factors that make IUD provision by primary care clinicians more challenging.
Our findings confirm the postulated value of integrating LARC services into primary care settings. Hathaway et al recently described a theoretical model for integrating LARC utilization in the primary care setting. 23 This model involves increasing access to devices, improving efficiencies in the clinical setting, improving patient and staff knowledge and attitudes about LARCs, and provider training. We employed integration of all core The x-axis denotes 3-month interval time periods with interventions taking place during that specified time period. The y-axis shows LARC volume. The individual points within each column indicate the volume of LARCs placed at the end of the specific trimester period. "GYN" refers to gynecology providers; "AM" refers to adolescent medicine providers; "IUDs" refer to intrauterine devices; and "LARC" refers to long-acting reversible contraceptives. "Nexplanon" is the contraceptive implant.
components of this theoretical approach: systems changes for flexible schedule templates, procurement and sterilization of insertion supplies, administrative support for billing, same-day availability of LARCs through the pharmacy and Title X program, program staff development (AM provider and nursing training), and patient education (enhanced provider counseling, availability of health educators, and print materials). 23 Recent studies have shown that LARC use is lowest among AYA aged 15 to 24 years, 3 and approximately 7% of young adults aged 18 to 29 years use a LARC method. 21 Our findings demonstrate increased LARC placement among adolescents aged 13 to 17 years compared with young adults aged 18 to 25 years. This may have resulted from shifting fertility desires for this young adult population of mostly African American women given that the median age of birth for the first child falls within this range. 24 Since AYA age groups are equally motivated to avoid pregnancy, 21 it may be that adolescents were more motivated to choose LARCs given ease of use and effectiveness. Data also suggest that adolescents are less likely to have immediate LARC insertion after elective abortions compared with young adult women when the motivation to prevention pregnancy is high. 12 It is also possible that local social media campaigns targeting adolescents, including a city-level LARC promotion campaign, shaped local adolescent perspectives on LARC use. 25 The number of parous participants in the study was very low, limiting our ability to draw conclusions about service utilization in this population; parous adolescents were significantly more likely to accept a LARC compared with nulliparous adolescents of the same age. Similar findings were demonstrated by recent data from the National Survey of Family Growth, in which parous women were found to use LARCs 5 times more often compared with nulliparous women. 3 This study has several strengths. First, it was conducted in a community with significant teen pregnancy disparities and in an academic real-world setting, initially without grant funding for supplies. Second, it provided a collaborative training opportunity for both pediatric (AM) and GYN fellows. GYN fellows were board-eligible/certified in their field and had the opportunity to serve as resources to pediatricians and to care for younger women than typical in their primary care setting. Pediatric trainees gained an additional skillset to use in their future practice settings. Third, our colocation model of LARC services in the primary care setting allowed for patients to have these procedures performed within their medical home. Finally, interdepartmental collaboration allowed us to optimize resources during program building and implementation.
Our findings must be considered in light of several general limitations. The setting of a large academic institution facilitated collaboration with the pharmacy and gynecology providers and services. Access to Title X supplies later in the program also facilitated access and same-day placement. This may not be possible in smaller, pediatric private practice settings. This QI project was also conducted in a single site that primarily serves a low-income African American population. As such, findings may not be generalizable to other settings. While the Baltimore community has struggled with the notion of LARCs and reproductive justice among adolescents in the past, 26 increasing access to highly effective contraception is a core component of the city's strategy to reduce unplanned pregnancy among AYA.
27,28
Conclusion
LARC use is an important strategy for reduction of unintended pregnancy among AYA in communities with high rates of unplanned pregnancy. We have demonstrated that LARC placement among AYA increases with minor restructuring in clinical and administrative services, training of pediatricians, and colocation of GYN providers in the pediatric primary care setting. Pediatric primary care clinicians with comfort with minor procedures and contraceptive knowledge can easily utilize contraceptive implants as an important first start.
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